Stellar-mass black holes with relativistic jets, also known as microquasars, mimic the behaviour of quasars and active galactic nuclei 1 . Because timescales around stellar-mass black holes are orders of magnitude smaller than those around more distant supermassive black holes, microquasars are ideal nearby 'laboratories' for studying the evolution of accretion disks and jet formation in black-hole systems 2 . Although studies of black holes have revealed a complex array of accretion activity, the mechanisms that trigger and suppress jet formation remain a mystery. Here we report the discovery of a broad emission line during periods of intense hard X-ray flux in the microquasar GRS 1915+105, and highly ionized narrow absorption lines during softer states. We argue that the broad emission line arises when the inner accretion disk is illuminated by hard X-rays, possibly from the jet 3 . In contrast, during softer states, when the jet is weak or absent 4 , absorption lines appear as the powerful radiation field around the black hole drives a hot wind off the accretion disk 5−7 . Our analysis strongly suggests that this wind carries enough mass away from the disk to halt the flow of matter into the radio jet. states (Obs. S1-S5).
the fourteen variability classes of this enigmatic X-ray source. The data include six observations of the faint, hard, jet-producing state 17 (Obs. H1-H6) and five observations of various bright, softer states (Obs. S1-S5).
As one of the brightest X-ray sources in the sky, GRS 1915+105 requires Chandra observations in a special high time-resolution mode to mitigate photon pileup (that is, two or more photons striking a single pixel during one CCD frame time). Unfortunately, this mode is not at present well calibrated, so it is currently impossible to fit a 'physical' model (e.g. a disk blackbody) to the broadband continuum. However, because we are mainly interested in spectral lines, we circumvent the calibration problems by fitting the X-ray continuum with a smooth 10th-order polynomial, revealing spectral features with widths less than 0.8Å. The fraction of the 0.7-4.1
A (3-18 keV) flux emitted below 1.4Å (above 8.6 keV), which we call the hard flux fraction HF , clearly delineates the hard and soft states (see Fig. 1 ) and the observed spectral features ( Fig. 2 and Supplementary Information). We will argue that these spectral differences are strong X-ray indicators of the disk-jet coupling in GRS 1915+105.
The states with high HF are dominated by a broad emission line near 1.86Å (6.7 keV), which we tentatively identify as Fe XXV (Table 1) . In contrast, strong narrow absorption lines near in GRS 1915+105 24 , we conclude that the broad Fe XXV emission line is produced when the inner edge of the disk is illuminated by these hard X-rays. Our interpretation is substantiated by the fact that the equivalent width of the Fe XXV emission line increases with both L X and the radio flux at 15 GHz as measured by the Ryle Telescope 15 (Fig. 3) . Under the assumption that the line broadening (≥ 12, 500 km s −1 ) is due to orbital motion in a Keplerian disk, the line is emitted at r ≤ 1.1 × 10 9 cm (≤ 255 R S , where R S is the Schwarzschild radius of the black hole). This is a reasonable upper limit for the inner edge of the truncated disk.
In comparison, the inner edge of the accretion disk may lie much closer to the black hole (as little as r = 3R S or less) during bright soft states 25 . In this context, we suggest that the absorption lines seen in GRS 1915+105 originate in an accretion disk wind. Several lines of evidence support this interpretation: the absorption lines (1) only appear during softer states, when the disk may be prominent and hard X-ray illumination is relatively weak (Fig. 4) , (2) are all narrow and blueshifted (see Table 1 ), implying material flowing into our line of sight, and are accompanied by (3) a weak emission line at a slightly longer wavelength (Fig. 2) . Together, (2) and (3) constitute a PCygni profile, a classic wind signature. Since a K-type companion cannot drive a strong wind, the wind must originate in the accretion disk. Furthermore, the wind speed corresponds to the escape velocity from the black hole at a distance of r = 2.5 × 10 11 cm (= 53460 R S ), which is well inside the accretion disk of GRS 1915+105.
Given the high luminosity of this black hole binary and the strong variation of the equivalent width of the Fe XXVI absorption line with L X (Table 1) , it is likely that radiation pressure plays a role in driving this highly ionized wind 7 . However, radiation pressure alone (mainly imparted by ultraviolet emission lines) is inefficient at transferring momentum to a wind at ξ > 10 3 (ref 26 ). But at the high luminosity of GRS 1915+105, X-ray heating and thermal pressure can provide the extra boost to drive a hot, fast wind off the accretion disk for r > 0.01r C , where the critical radius r C is given by r C = (9.8 × 10
Here M BH is the black-hole mass, and T C8 is the electron temperature in units of 10 8 K (refs 5,6). As our analysis indicates that the wind temperature T wind ∼ 10 6 K, the wind could originate at any r > 1.4 × 10 11 cm (= 29340 R S ). Although the relevant electron temperature could be much higher 5 , this launching radius is consistent with our earlier estimate from the blueshift of the wind, so that thermal driving assisted by radiation pressure successfully explains the origin of this wind.
To estimate the mass loss rate from the wind, we fit the spectra with a photoionized absorption model that calculates the ionization balance for a shell of gas surrounding a central X-ray source 18 . This model is characterized mainly by the absorbing gas column density and ionization parameter ξ ∼ 10 4 ; for a fixed luminosity and wind speed, a higher ionization parameter implies a smaller mass loss rate 19 . Assuming an accretion efficiency η, accretion rateṀ acc , and wind covering factor f, our model implies a wind mass loss rate ofṀ
2 legend) and η = 6% (ref 27), we calculateṀ
Interestingly, this wind drives approximately the same mass loss as the radio jet 17 , suggesting that GRS 1915+105 is able to maintain a rough equilibrium between mass accretion and outflow, independent of its spectral state and the outflow mechanism, over the span of our observations. Furthermore, the noticeable decrease of HF with the equivalent width of the absorption lines (Fig.   4 ) indicates a complex competition between the accretion disk wind and the radio jet. When HF decreases, there are fewer hard X-rays available to over-ionize the wind, allowing it to carry away more of the matter that sustains the jet. Thus it appears that Comptonization and photoionization mediate the coupling between the jet and the disk in GRS 1915+105.
This is a strong indication that like their supermassive counterparts, stellar-mass black holes can regulate their accretion rate by feedback into their environments. More importantly, these observations clearly demonstrate that at sufficiently high luminosities in GRS 1915+105, the intense radiation field of the disk redirects the accretion flow, away from the radio jet and into a wind. By revealing a surprisingly simple jet-quenching mechanism in GRS 1915+105, our results point to fundamental new insights into the long-term disk-jet coupling around accreting black holes and hint at tantalizing evidence of the mechanism by which stellar-mass black holes regulate their own growth. 82.1 ± 6.8 10590
The 11 Figure 2 The data:model ratio for the continuum fits to the HETGS observations of GRS 1915+105. We plot the combined hard states (Obs. H1-H6) and combined soft states (S2-S5) for clarity; Obs. S1 is shown alone to highlight other strong lines. Plots of the individual spectra can be found in the Supplementary Information. The broad Fe XXV emission line distinguishes periods of significant hard X-ray illumination from softer states, which are dominated by strong Fe XXVI absorption lines. We use a simple Gaussian to measure the properties of the broad Fe XXV line (with the assumption that it is not a blend of emission from several Fe charge states) and find it has a line width ≥ 12, 500 km s −1 , much larger than the orbital velocity of either the companion star or the black hole 8 . We note that it represents a lower limit because our continuum-fitting procedure would mask the red wing of any relativistically broadened emission line; the implied inner disk radius of 255 R S is thus an upper limit. While the emission line width probes the size of the disk, the P-Cygni profile of the absorption lines constrains the geometry of the accretion disk wind. The vertical line indicates the position of the weak P-Cygni emission component. Because this emission component is weak, the wind must be confined to the equatorial plane of the disk. As the binary is viewed at an inclination i = 70
• (ref 9), we can suppose that i < 20
• above the midplane of the disk is a reasonable estimate (implying f < 5%). Spectral analysis was performed with the ISIS 28 spectral fitting package. The errors shown are 68% confidence limits on the data:model ratio. RXTE. This figure shows HF decreasing with W 0 , implying that the jet weakens as the wind strength increases (and vice-versa). It appears that by carrying a significant amount of matter away from the accretion disk, strong winds can suppress jet production. This figure illustrates the nature of the complex competition between the wind and the jet, because the trend can also be understood in terms of the hard X-ray illumination of the wind.
In the hardest states, the corona/jet may completely photoionize the wind, so that the gas is transparent, and therefore the absorption lines are weak or absent and the mass loss rate in the wind decreases significantly. This effect can also explain (for higher hard flux fraction) the disappearance of the lower-ionization absorption lines present in Obs. S1.
Because of the complicated coupling between the disk and jet, we do not rule out broad- 
